12, 13) we previously isolated cytotoxic pyridine alkaloids from sponges of the genera Theonella 4) and Nyphates. [14] [15] [16] More recently, potent cytotoxic bis-pyridine alkaloids with a unique cis-cyclopent [c] isoxazolidine moiety, pyrinodemins B-D (1-3), have been isolated together with pyrinodemin A 17) (4) and its related 3-alkyl pyridine alkaloids 5-8 from the Okinawan marine sponge Amphimedon sp. Here we describe the isolation and structure elucidation of 1-3 and 5-8, and potent cytotoxicity of 1-3 against tumor cell lines as well as antimicrobial activity of 5-8.
The sponge Amphimedon sp. (SS-955) was collected off Nakijin, Okinawa, and extracted with MeOH. EtOAcsoluble materials of the MeOH extract were subjected to silica gel columns (CHCl 3 -MeOH and then hexane-EtOAc) followed by reversed-phase HPLC on 6-(phenyl)hexylsilyl (MeOH-H 2 O or CH 3 CN-H 2 O) to afford pyrinodemins B (1, 0.00009%, wet weight), C (2, 0.00005%), and D (3, 0.00004%), and compounds 5 (0.0005%), 6 (0.0004%), 7 (0.0004%), and 8 (0.0003%), together with pyrinodemin A (4, 0.00011%).
High ) in the electron impact mass spectrum (EI-MS), which might be generated from 1 through Hoffmann-like elimination of the isoxazolidine ring. 19) Detailed analysis of the EI-MS fragmentation pattern ( Fig. 1) suggested the presence of the two alkyl chains from C-7 to C-14 and from C-7Ј to C-19Ј. In the were observed, corresponding to E and Z-type oxyimino groups.
14) The ratio of E and Z-forms was estimated to be 3 : 2 by the intensity of the imino proton signals. The EI-MS fragment ions at m/z 285 and 244 indicated the presence of an oxime terminus (Fig. 2) . The position of the double bond was determined to be C-9-C-10 by 1 H-1 H correlation spectroscopy (COSY) cross-peaks for H 2 -7/H 2 -8 and H 2 -8/H-9 and EI-MS fragment ion peaks at m/z 106 and 132. The Zgeometry of the double bond was deduced from the 13 (4) . Biosynthetically, the cyclopent[c]isoxazolidine moiety in pyrinodemins may be generated from a linear bis-pyridine such as A through 1,3-dipolar cycloaddition. Furthermore, the structure of unit a in A corresponds to that of compound 6, while the structure of unit b in A corresponds to that of 6-8, or their homologues without the N-OH unit. Pyrinodemins B-D (1-3) exhibited potent cytotoxicity against murine leukemia L1210 (IC 50 , 0.07, 0.06, and 0.08 mg/ml, respectively) and KB epidermoid carcinoma cells (IC 50 , 0.5 mg/ml, each) in vitro, comparable to pyrinodemin A 17) (4), whereas compounds 5-8 did not show cytotoxicity (IC 50 Ͼ10 mg/ml). On the other hand, compounds 5-8 exhibited antimicrobial activity against some fungi and Gram-positive bacteria (Table 1) , and pyrinodemin A (4) showed relatively weak antifungal activity.
Experimental
IR and UV spectra were recorded on JASCO FT/IR-5300 and JASCO Ubest-35 spectrophotometers, respectively.
1 H-and 13 C-NMR spectra were recorded on Bruker AMX-600 and ARX-500 spectrometers, respectively. EI-MS were obtained on a JEOL DX-303 spectrometer at 70 eV, and positive ion FAB-MS were measured on a JEOL HX-110 spectrometer using glycerol as a matrix.
Extraction and Isolation The sponge Amphimedon sp. (1.0 kg, wet weight) collected off Okinawa Island was extracted with MeOH (1 lϫ2). The methanolic extract (71 g) was partitioned between EtOAc (400 mlϫ3) and 1 M NaCl solution. Parts (1.5 g) of the EtOAc soluble materials (5.11 g) were subjected to a silica gel column (CHCl 3 -MeOH, 100 : 0→95 : 5). The fraction eluting with 98% CHCl 3 -MeOH was subjected to silica gel column chromatography (hexane-EtOAc, 1 : 2) and reversed-phase HPLC (Luna Phenyl-hexyl, 5 mm, Phenomenex ® , 4.6ϫ250 mm; eluent: MeOH-H 2 O, 91 : 9; flow rate: 1 ml/min; UV detection at 264 nm) to afford pyrinodemins B (1, 0.00009%, wet weight, t R 28 min), C (2, 0.00005%, t R 26 min), and D (3, 0.00004%, t R 24 min) together with pyrinodemin A (4, 0.00011%, t R 31 min). The fraction eluting with 95% CHCl 3 -MeOH was separated on a silica gel column (hexane-EtOAc, 1 : 1) and then reversed-phase HPLC (Luna Phenyl-hexyl; eluent: CH 3 CN-H 2 O, 45 : 55; flow rate: 1 ml/min; UV detection at 264 nm) to yield compounds 5 (0.0005%, t R 42 min), 6 (0.0004%, t R 38 min), 7 (0.0004%, t R 35 min), and 8 (0.0003%, t R 28 min).
Pyrinodemin B (1) 
